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,QWURGXFWLRQ
6LQFHLVPDLQO\FDXVHGE\30KD]HZHDWKHUKDVKLWPRVWDUHDVLQ&KLQDWKHYLFWLPDUHDKDYLQJPLOOLRQ
NP WKH UHVXOWLQJFDQFHUPRUWDOLW\ UDWHV DQGELUWKGHIHFWV LV LQFUHDVLQJ\HDUE\\HDU7KHUHIRUH WKHSUREOHP WKDW
FDXVHG E\ WKH RXWGRRU DLU SROOXWLRQ KDV EHHQ LQFUHDVLQJO\ HYHQ EHFRPH RQH RI WKH IRFXV LQ RXU FRXQWU\ >@
2EVWHWULFVDQGJ\QHFRORJ\KRVSLWDODVDNLQGRIVSHFLDOSXEOLFEXLOGLQJVEHFDXVHLWKDVFKDUDFWHULVWLFRIKLJKHQHUJ\
FRQVXPSWLRQFURZGHGWKHZHDNRIPDWHUQDODQGQHZERUQ6RWKHSDWLHQWDQGKLVRUKHUIDPLO\PHPEHULQGRRUZLOO
KDYHVSHFLDOUHTXLUHPHQWVIRUWKHLQGRRUHQYLURQPHQW+RZHYHUWKHVWXG\RIFXUUHQWHSLGHPLRORJLFDORQO\WDNHXSD
VPDOOSRUWLRQRIDOO LQRXUFRXQWU\ZKLFKIRFXVRQLQGRRUHQYLURQPHQWSHUIRUPDQFHDQGWKHUHODWLRQVKLSEHWZHHQ
SUHJQDQF\PDWHUQDO DQG QHZERUQ KHDOWK LQ WKLV NLQG RI EXLOGLQJ 7KH FKDUDFWHULVWLF RI FROG UHJLRQ LV VKRUW FRRO
VXPPHUDOLWWOHGU\ZHDWKHUODUJHWHPSHUDWXUHUDQJHVLQD\HDUDQGDORQJFROGDQGODUJHZLQGLQZLQWHU>@7KLV
DUWLFOHZLOOSURYLGHDWHFKQLFDOVXSSRUWKRVSLWDOLQHVWDEOLVKLQJDFRPSUHKHQVLYHSHUIRUPDQFHHYDOXDWLRQV\VWHPRI
LQGRRUHQYLURQPHQW
0HWKRG
7KLVUHVHDUFKREMHFWLVWKHLQWHJUDWHGHQYLURQPHQWDOSHUIRUPDQFHRIDPDWHUQLW\KRVSLWDOEXLOGLQJLQFROGUHJLRQ
7KHQFRQGXFWHGDTXHVWLRQQDLUHVXUYH\DERXW WKHIHHOLQJDQGHYDOXDWLRQRISDWLHQWV WR WKH LQGRRUHQYLURQPHQWRI
WKLVKRVSLWDO
7KURXJK WKH µKRVSLWDO EXLOGLQJ LQGRRU HQYLURQPHQW TXDOLW\ TXHVWLRQQDLUH¶ DQDO\]H WKH LQIOXHQFLQJ IDFWRUV RI
LQGRRU FRPSUHKHQVLYH HQYLURQPHQW LQ KRVSLWDO 0DLQO\ LQFOXGHV EDVLF LQIRUPDWLRQ DLU TXDOLW\ WKHUPDO ZHW
HQYLURQPHQWVRXQGHQYLURQPHQWDQGOLJKWHQYLURQPHQWIRXUSDUWV&RPSLOLQJWKLVTXHVWLRQQDLUHEDVHGRQFRQVXOWLQJ
DODUJHQXPEHURIUHOHYDQWHVVD\>@UHYLHZHGE\H[SHUWVPDGHSUHLQYHVWLJDWLRQWKHQWHVWHGIRUVHYHUDOURXQGV
7KHQPDNH WKH FRUUHVSRQGLQJ DGMXVWPHQW WR D VPDOO VFDOH RI DPELJXRXV DQG LQFRPSOHWH RSWLRQV RU PLVOHDGLQJ
SUREOHPV
IHPDOHSDWLHQWVKDYHEHHQVHOHFWHGUDQGRPO\IURPDPDWHUQLW\KRVSLWDO WRSDUWLFLSDWH LQ WKLVTXHVWLRQQDLUH
7HDPPHPEHUV LOOXVWUDWHG WKH VLJQLILFDQFH DQGPHWKRG RI WKLV TXHVWLRQQDLUH LQ HYHU\ZDUG H[SODLQHGPDWWHUV LQ
GHWDLOILOOHGRXWLQVHFUHWZD\LVVXHGDQGLPPHGLDWHO\UHF\FOHGWKHTXHVWLRQQDLUHRQWKHVSRW$OOSDWLHQWVDUHDZDUH
RIWKHSXUSRVHRIWKLVVWXG\DQGYROXQWDULO\SDUWLFLSDWHLQLW7KHWRWDOQXPEHURILVVXHGTXHVWLRQQDLUHLVDPRQJ
WKHP WKHUH ZHUH  KDYH EHHQ UHF\FOHG ZKLFK  YDOLG TXHVWLRQQDLUHV ZHUH VHOHFWHG DV VDPSOHV %\ XVLQJ
6366VWDWLVWLFDOVRIWZDUHDQDO\]HGDWD
5HVXOWV
$V VKRZQ LQ ILJXUH  DQG ILJXUH  WKHUH DUH WKH DJH LQIRUPDWLRQ DQGGHJUHH LQIRUPDWLRQRI UHVSRQGHQWV7KH
SDWLHQWVLQYROYHGLQWKLVVWXG\ZHUHDJHGIURPWR\HDUVROGDPRQJWKHPWKHUHKDYHSHRSOHDUH\HDUVRI
DJHDUH\HDUVROGDUH\HDUVROGDUH\HDUVROGDUHDJHGRYHU\HDUVROG7KHVFRSH
RISDWLHQWV
FXOWXUDOGHJUHHDUHVKRUWF\FOHFRXUVHVDQGXQGHUGHJUHHDUHEDFKHORUCVGHJUHHDUHPDVWHUCV
GHJUHHDUHGRFWRUCVGHJUHH


)LJ$JHLQIRUPDWLRQ)LJ(GXFDWLRQLQIRUPDWLRQ
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
)LJ2YHUDOOHQYLURQPHQWVDWLVILHG)LJ,QGRRUHQYLURQPHQWVDWLVILHG
7KHRYHUDOO HQYLURQPHQW RI WKHKRVSLWDO EXLOGLQJZDV EDVLFDOO\ VDWLVIDFWRU\7REH H[DFWO\ SDWLHQWVZHUH
YHU\ VDWLVILHG  SDWLHQWV ZHUH VDWLVILHG  SDWLHQWV FRQVLGHUHG JHQHUDO  SDWLHQWV ZHUH GLVVDWLVILHG 
SDWLHQWVZHUHYHU\GLVVDWLVILHG
)RUWKHDLUTXDOLW\RIKRVSLWDOEXLOGLQJKDVSDWLHQWVZHUHVDWLVILHGZLWKSDWLHQWVRQWKHZDUGDLUTXDOLW\
ZHUH QRW VDWLVILHG'LVVDWLVILHG SDWLHQWV WKLQN WKHPDLQ FDXVH RI WKH SRRU DLU TXDOLW\ LV SRRUO\ YHQWLODWHG DLU DQG
FURZGHG 7KH IXQFWLRQ RIZDUG IRU SUHJQDQF\PDWHUQDO DQG LQIDQW DQG EHFDXVH RI WKH&KLQHVH WUDGLWLRQDO LGHDV
PDNH IHZHU YHQWLODWHG UHVXOW LQ WKH SRRUO\ YHQWLODWHG 2Q WKH RWKHU KDQG KRVSLWDO EXLOGLQJ EHORQJ WR D NLQG RI
VSHFLDO SXEOLF EXLOGLQJV IRU WKH FURZGHG DQG FRPSOH[ FKDUDFWHU*HQHUDWHG SRRUO\ LQGRRU DLU TXDOLW\ KDPSHUHG
SHRSOHCVSK\VLFDODQGSV\FKRORJLFDOFRQGLWLRQPDGHSDWLHQWVDSSHDULQJXSVHWGL]]LQHVVIDWLJXHDQRUH[LDDQGVR
RQZHQWDJDLQVWWKHSDWLHQWCVUHFRYHU\$VDUHVXOWRIDOOWKHDERYHUHDVRQVFRPELQHG,ZLOOJLYHVRPHVXJJHVWLRQWR
LPSURYLQJ LQGRRU DLU TXDOLW\ 6XFK DV VWUHQJWKHQ WKH ZRUN RI SXEOLFLW\ DQG HGXFDWLRQ RI SDWLHQWV FKDQJH WKH
WUDGLWLRQDOLGHDVRSWLPL]HRIDLUFRQGLWLRQLQJV\VWHPRSHUDWLRQWLPHO\FOHDQDQGUHJXODUO\PDLQWDLQDLUFRQGLWLRQLQJ
HTXLSPHQW
7KH VXUYH\ VKRZV WKDW PRVW RI KRVSLWDOL]HG SDWLHQWV ZHUH VDWLVILHG ZLWK WKH WHPSHUDWXUH RI ZDUG 7KH
DSSURSULDWHO\WHPSHUDWXUHFDQPHHWWKHQHHGVRIWKHPDMRULW\RISDWLHQWV%XWLWLVDOVRIRXQGWKDWRISDWLHQWV
ZDVQRWVDWLVILHGZLWKZDUGWHPSHUDWXUH7KHUHDVRQWKDWSDWLHQWVDUHQRWVDWLVILHGZLWKZDUGWHPSHUDWXUHFDXVHGE\
KLVZDUGGD\OLJKWLQJLVLQVXIILFLHQWHYHQQRGD\OLJKWLQJ,QDGGLWLRQGXHWRWKHGLIIHUHQFHVRILQGLYLGXDOFRQGLWLRQ
SDWLHQWVLQ0XOWLZRUOGZDUGIHHOLQJDERXWWHPSHUDWXUHLVGLIIHUHQW7KHUHVXOWVRIHYDOXDWLRQDUHJUHDWO\LQIOXHQFHG
E\SHUVRQDO FDXVHG IDU IURP WKH HYDOXDWLRQ UHVXOW$V IDU DV SRVVLEOH IURP WKH DERYH UHVXOWV LW LV VXJJHVWHG WKDW
ZDUGV DV IDU DV SRVVLEOH VHW DW VXQQ\ VLGH RSWLPL]H WKH VWUXFWXUH RI KHDW SUHVHUYDWLRQ LPSURYH WKH GRRUV DQG
ZLQGRZV RI DLU WLJKWQHVV DQG UHGXFH FROG LQILOWUDWLRQ IURP ZLQGRZV &RQVLGHULQJ WKH SDWLHQW
V DJH SK\VLFDO
FRQGLWLRQDQGYDULRXVSURWHFWLYHPHDVXUHVDUUDQJHGZDUGVWRSUHYHQWSDWLHQWGLVFRPIRUWDIIHFWWKHUHVWDQGKHDOWK
7KHUHDUHRIWKHSDWLHQWVDUHVDWLVILHGZLWKWKHKXPLGLW\RIKRVSLWDOEXLOGLQJ,WCVPHDQWKDWWKHKXPLGLW\RI
KRVSLWDOLVVXLWDEOHIRUPRVWSDWLHQWVDQGWKDWFDQPHHWWKHQHHGVRISDWLHQWV7KHVXUYH\RQO\LQFROGUHJLRQZKLFK
WKHQDWXUDOFOLPDWHFKDUDFWHULVWLFVLVGU\LQJFOLPDWHDQGODUJHZLQGVLQZLQWHU7KDWCVZK\WKHUHDVRQPRVWSDWLHQWV
ZHUH VDWLVILHGZLWK WKH KXPLGLW\ LQZDUG*LYHQ WKHVH UHDVRQ , ZLOO SURSRVH VRPH DGYLFH 6HWWLQJ D UHDVRQDEOH
WHPSHUDWXUHDQGKXPLGLW\E\FRPSUHKHQVLYH WKLQNRI LQGRRU WHPSHUDWXUHDQGKXPLGLW\RSWLPL]LQJ WKHRSHUDWLRQ
DQGPDQDJHPHQWRIDLUFRQGLWLRQLQJ
6XUYH\VVKRZWKDWWKHUHDUHRISDWLHQWVDUHGLVVDWLVILHGZLWKWKHVRXQGHQYLURQPHQWRIKRVSLWDODUFKLWHFWXUH
7KHPDLQUHDVRQLVWKDWWKHSRRUO\VRXQGSURRIHIIHFWRIWKHZDOOOHDGLQJWRWKHQRLVHDIIHFWVSDWLHQWVKDYHDJRRG
UHVW6HFRQGWKLVKRVSLWDOEXLOGLQJLVORFDWHGLQWKHFHQWHURIFLW\VRWKHWUDIILFLVEXVLHUDQGQRLV\WKDQRWKHUSODFHV
,QDGGLWLRQLWFDQCWLQHYLWDEOHWKDWWKHQRLVHRIWKHDLUFRQGLWLRQLQJHTXLSPHQWRSHUDWLQJ6XJJHVWWKDWPDQDJHUVHWXS
PRUHVLOHQFLQJSDUWLWLRQQRLVHUHGXFHGHTXLSPHQWDQGVRXQGDEVRUSWLRQGHYLFHLQRUGHUWRUHGXFHWKHQRLVHRIWKH
ZDUG3URYLGLQJSDWLHQWVDTXLHWO\SODFHWRKDYHDUHVW
:LWK OLJKW HQYLURQPHQW DFFRUGLQJ WR WKH VXUYH\ WKHUH DUH  SDWLHQWV VDLG GLVVDWLVILHG2Q WKH RQH KDQG WKH
LQGRRU QDWXUDO OLJKWLQJ LV DIIHFWHG E\ WKH DUFKLWHFWXUH LWVHOI WRZDUGV RQ WKH RWKHU KDQG WKH KRVSLWDO EXLOGLQJ LV
ORFDWHGLQWKHFHQWHUZKLFKLQWKHGRZQWRZQDUHDIXOORIVN\VFUDSHUV+RZHYHUGXHWRWKHFRQVWUXFWLRQFRQGLWLRQV
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FDQQRWEHLPSURYHGLWLVUHFRPPHQGHGWKDWWKHSDWLHQWLQFUHDVHRXWGRRUDFWLYLW\WLPHIRUWKHSXUSRVHRIKHOSLQJWKH
ERG\UHFRYHU\
5HVXOWV
4.1. Correlation analysis between number and air quality satisfaction 
7KHUHVXOWVVKRZWKDW WKHQXPEHUDQGZDUGDLUTXDOLW\VDWLVIDFWLRQ LVFRUUHODWHGDQGLW LVSRVLWLYHO\FRUUHODWHG
7KHVL]HRIWKHWHVWLVOHVVWKDQPHDQVLWCVDVLJQLILFDQWFRUUHODWLRQ:HFDQVHHWKHPRUHQXPEHUWKHORZHUWKH
VDWLVIDFWLRQRIWKHTXDOLW\RIWKHDLUIURPWKHFRQVHTXHQFH
7DEOH7KHFRUUHODWLRQEHWZHHQ1XPEHUDQG,QGRRU$LU4XDOLW\

1XPEHU
,QGRRU
$LU4XDOLW\
1XPEHU
3HDUVRQ&RUUHODWLRQ  
6LJWDLOHG 
1  
,QGRRU$LU4XDOLW\
3HDUVRQ&RUUHODWLRQ  
6LJWDLOHG 
1  
&RUUHODWLRQLVVLJQLILFDQWDWWKHOHYHOWDLOHG
4.2. Correlation analysis between number, heat environment, humidity environment, air ventilation and sound 
environment 
7DEOH&RUUHODWLRQEHWZHHQQXPEHUDLUYHQWLODWLRQKHDWDQGKXPLGLW\HQYLURQPHQWVRXQGHQYLURQPHQW
 1XPEHU $LU9HQWLODWLRQ
+HDWDQG+XPLGLW\
(QYLURQPHQW 6RXQG(QYLURQPHQW
1XPEHU
3HDUVRQ&RUUHODWLRQ    
6LJWDLOHG   
1    
$LU9HQWLODWLRQ
3HDUVRQ&RUUHODWLRQ    
6LJWDLOHG   
1    
+HDWDQG
+XPLGLW\
(QYLURQPHQW
3HDUVRQ&RUUHODWLRQ    
6LJWDLOHG   
1    
6RXQG
(QYLURQPHQW
3HDUVRQ&RUUHODWLRQ    
6LJWDLOHG   
1    
&RUUHODWLRQLVVLJQLILFDQWDWWKHOHYHOWDLOHG
7KH UHVXOWV VKRZHG WKDW WKHUH DUH FRUUHODWLRQ EHWZHHQ WKH QXPEHU RI ZDUG DQG VRXQG HQYLURQPHQW KHDW DQG
KXPLGLW\HQYLURQPHQWDQGLWLVSRVLWLYHO\FRUUHODWHG7KHOHYHORIWKHWHVWLVOHVVWKDQPHDQVLWCVDVLJQLILFDQW
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FRUUHODWLRQ,WFDQEHVDLGWKHPRUHQXPEHUWKHOHVVVDWLVILHGZLWKDLUYHQWLODWLRQWKHOHVVVDWLVILHGZLWKWKHRYHUDOO
KHDWDQGKXPLGLW\HQYLURQPHQWDQGWKHQRLVLHUZDUG
4.3. Number and air quality correspondence analysis 
)LJXUHLVDVFDWWHUGLDJUDPRIFRUUHVSRQGLQJDQDO\VLVIRUWKHQXPEHUDQGDLUTXDOLW\,QWKLVSLFWXUHWKHQHDUHU
GLVWDQFHRIWZRSRLQWVVDLGUHODWLRQVKLSLVPRUHFORVHO\)URPLWFDQEHVHHQWKDWWKHSRWHQWLDOUHODWLRQVKLSEHWZHHQ
QXPEHUDQGWKHRYHUDOOIHHOLQJVRIDLUTXDOLW\1DPHO\WKDW WKHQXPEHULVPRUH WKHOHVVVDWLVILHGZLWKWKHRYHUDOO
IHHOLQJRIDLUTXDOLW\7KHUHVXOWVLQOLQHZLWKH[SHFWDWLRQV7KHDLUTXDOLW\RIUHSUHVHQWVYHU\VDWLVILHGUHSUHVHQWV
VDWLVIDFWLRQRQEHKDOIRIWKHJHQHUDOIRUQRWVDWLVILHGIRUQRWVDWLVILHGUHSUHVHQWVWKHQXPEHURISHRSOHLQ
ZDUGLVRQHIRUWKHQXPEHULVWZRWKHQXPEHURQEHKDOIRIWKHURRPOLYLQJWKUHHSHRSOHWKHQXPEHURQEHKDOI
RIIRXUSHRSOHWKHQXPEHURIRQEHKDOIRIILYHSHRSOH
  
)LJ1XPEHUDQGDLUTXDOLW\FRUUHVSRQGHQFHDQDO\VLV)LJ)DPLO\LQFRPHDQGQXPEHUFRUUHVSRQGHQFHDQDO\VLV
4.4. Family income and number correspondence analysis 
)LJXUH LVDVFDWWHUGLDJUDPRIFRUUHVSRQGLQJDQDO\VLV IRU WKHQXPEHUDQGIDPLO\ LQFRPH,Q WKLVSLFWXUH WKH
QHDUHU GLVWDQFH RI WZR SRLQWV VDLG UHODWLRQVKLS LVPRUH FORVHO\:H FDQ ILQG WKH SRWHQWLDO UHODWLRQVKLSV EHWZHHQ
IDPLO\LQFRPHDQGQXPEHU0HDQVWKDWWKHPRUHIDPLO\LQFRPHWKHOHVVQXPEHULQZDUG7KHUHVXOWVDOVRLQOLQH
ZLWKH[SHFWDWLRQV$PRQJWKHPRQEHKDOIRIWKHWRWDOO\IDPLO\LQFRPHEHORZ\XDQRQEHKDOIRIWKHWRWDOO\
IDPLO\ LQFRPH EHWZHHQ \XDQ  UHSUHVHQWV WKH WRWDOO\ IDPLO\ LQFRPH EHWZHHQ \XDQ 
UHSUHVHQWV\XDQIRUPRUHWKDQ\XDQUHSUHVHQWVWKHQXPEHURISHRSOHLVRQHIRUWKHQXPEHU
LVWZRPHDQVWKUHHSHUVRQUHSUHVHQWVIRXUSHUVRQVRQEHKDOIRIILYH

&RQFOXVLRQV
7KURXJK WKH VWXG\RQDLUTXDOLW\KHDWDQG WKHUPDOHQYLURQPHQW OLJKWHQYLURQPHQW VRXQGHQYLURQPHQWRI WKLV
KRVSLWDOEXLOGLQJ LW FDQEHFRQFOXGHG WKDW WKHSDWLHQWVDUH VDWLVILHGZLWK WKHSHUIRUPDQFHRI WKHKRVSLWDOEXLOGLQJ
HQYLURQPHQW 7KLV SDSHU SURYLGHV D UHVHDUFK IRXQGDWLRQ IRU WKH SXUSRVH RI HVWDEOLVKLQJ SHUIRUPDQFH HYDOXDWLRQ
V\VWHPDQGSURSRVLQJDPHWKRGRIPDWHUQLW\KRVSLWDOEXLOGLQJ LQGRRUHQYLURQPHQWZKLFKZLOOKHOS LQEXLOGLQJD
FRPSUHKHQVLYHPRQLWRULQJ V\VWHP RI LQGRRU DLU TXDOLW\ LQ KRVSLWDO LQVWUXFWLRQ UHDOWLPHPRQLWRULQJ RI WKHZDUG
HQYLURQPHQWTXDOLW\,WLVQRWRQO\WKHUHTXHVWRIVWDQGDUGVRIZDUGLQGRRUDLUTXDOLW\>@EXWDOVRWKHSDWLHQWV¶
UHTXHVWVRQLQGRRUDLUTXDOLW\LQKRVSLWDODQGWKHGHYHORSPHQWGLUHFWLRQRIKRVSLWDOLQIXWXUH,WDOVRQHHGVWRLQFUHDVH
WKH DFWLYLW\ RI SXEOLF SDUWLFLSDWLRQ LQ WKHPDQDJHPHQW V\VWHPRI KRVSLWDO HQULFK WKH IRUPRI SXEOLF SDUWLFLSDWHG
LPSURYHWKHSRVLWLYLW\RISXEOLFHQJDJHPHQWDQGWKHQHVWDEOLVKDQGSHUIHFWWKHIHHGEDFNPHFKDQLVP
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